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MPC-1OOOCR/T MARK II TEMPEST REGENERATIVE 


RTTY TERMINAL UNIT 
DESCRIPTION 


The MPC-1000CR/T Mark II Tempest RTTY Terminal Unit is a var- 
iation of the MPC-1000T Tempest unit (complete with BBP~100 
Binary Bit Processor and SSD-100 Solid State Cross Display) to 
which a Dovetron TSR~200D Signal Regeneration assembly (Dovetron 
P/N 75172, Rev 2) has been added to provide signal regeneration 


and speed conversion, which significantly reduces error rate, 


In addition, the MPC-1000CR/T (II) contains four additional BNC 


coaxial connectors on the rear panel. 


Two of these connectors permit interconnecting two or more 


MPC-1LOOOCR/T (II) units for Dual Diversity operation. 


The second pair of BNC connectors provides for the use of an 
external oscilloscope, which may be used as an external or 


remote tuning indicator and/or for signal analysis. 


The instruction manual for the MPC-1000CR/T (II) consists of 
the MPC-1000T manual (Issue 3, July 1982) and this section, 


which details the TSR-200D Signal Regeneration assembly. 


Tn case of conflict between the CR/T and T sections of this 
manual, the information provided in this section takes 


precedence, 
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DOCUMENTATION 


Eight prints are supplied with the MPC-1OOOCR/T Mark ITI: 
1) 75100 Assembly, Main Board, E-Series (MPC-1000). 
2) 75103 — Schematic, Main Board, E-Series (MPC-1000). 


3) 75103CR/T Schematic Addendum, E-Series, Mark ITI, 


4) 75164 Schematic, TSR-200D Signal Regenerator. 

5) 75171 Assembly, TSR-200D Signal Regenerator. 

6) 75192 Assembly, BBP~100 Binary Bit Processor, 

7) 75195 Schematic, BBP-100 Binary Bit Processor, 
8) 75307 Assembly/fchematic, SSD~100 Display Board. 


TSR-200D REGENERATION ASSEMBLY 


The MPC-LOOOCR/T (II) contains a standard Dovetron TSR-200D 


assembly, Dovetron P/N 75172, Rev 2, (See Paragraph 3 below, ) 


The Signal Regeneration section of the TSR-200D regenerates 


the incoming signal to a bias distortion of less than 0.5%, 
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significantly improving the error rate on weak sign 
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on signals that have been smeared by multipath dist 


i,e., apparent pulse stretching. 


When installed in an MPC-1LOOOCR/T (II), the 12 ohm resistor 
(essentially a jumper) on the TSR-200D board is moved from 
location R55 to location R54, which bypasses an inverter 


section of Z3 (pins 8, 9 and 10). 


This inverter section normally is used to invert an EIA input 
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(Mark-negative, Space-positive) to a TTL configuration (Mark- 


high, Space-low), compatible with the TSR's input, 


When used in a CR/T Tempest unit, this inversion is not neces- 
sary, since it is anticipated that polar inputs will conform to 


MIL STD 188C (Mark-positive, Space-negative). 


If an EIA (RS 232C) polar input is to be used, remove R54 and 


replace R55 with a jumper or a 12 ohm resistor. 


Since the front panel of the MPC-1000CR/T contains a REGEN ON- 
OFF switch, the REGEN ON-OFF slide switch S4 on the TSR-200D 


should always be left in the ON (forward) position. 


The speed conversion (SPEED CONVERT) switch S5 will normally 
also be left in the ON (forward) position, but may be set to 


the OFF position, depending on the operator's requirements. 


Signal Regeneration and Speed Conversion are accomplished by 
an Intersil IM6402 CMOS UART (Universal Asynchronous Receiver- 


Transmitter) 40 pin integrated circuit, 


This UART is a dual chip. One half is a serial-parallel con- 


verter and the other half is a parallel-serial converter, 


When used in Half Duplex operation, both the incoming and out- 
going signals are processed thru the UART. Since the TSR-200D 
is a Half Duplex device, it must be switched between Transmit 


and Receive by the front panel Send-Receive switch or by the 
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rear panel remote LOCK line. 


Although both sides of this UART are programmed simultaneously 
by the UART Program Switch $3, they have separate clock input 
ports, When a single clock is used at both ports, straight- 


thru regeneration is achieved, i.e., no change in baud rate. 


If the Speed Conversion Switch $5 is set to ON, the two sides 
of the UART can be clocked at different baud rates, providing 


up/down Speed Conversion. 


Since the UART contains only a single character of Memory, 
the Output Clock (Loop) should always be set as fast or faster 


than the Input Clock to prevent character over-runs. 


Speed Conversion is convenient if the local teleprinter is set 
for 100 WPM, because the front panel switch may be used to 
select slower incoming baud rates, which will be up-converted 
by the UART to 100 WPM. The UART in this mode of operation is 


an effective electronic gear shift. 
DUAL CRYSTAL-CONTROLLED CLOCK 


The Dual Clock circuitry consists of a CMOS oscillator (Z1) and 
a very low frequency crystal (60.000KHz), whose output is divi- 


ded by two identical frequency dividers: 27/28 and Z9/Z10. 


When the Speed Convert switch (S5) on the TSR~-200D assembly is 
OFF, both sides of the UART regenerator are driven by the out- 


put of Clock 1 Divider, which is controlled by the front panel 
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Signal Speed select switch, 


If this switch is set to 75 baud, an incoming signal will be 


processed thru the UART at 75 baud, 


If the Speed Convert switch is set to ON, the Signal Speed 
switch will select the input baud rate (baud rate of the in- 

coming signal) and the 8-pole DIP switch (S2) will select the 

baud rate at which the regenerated signal will be clocked out 


of the UART and sent to the local teleprinter. 


This output clock may be programmed for baud rates from 37.5 
baud to 3750 baud, Poles 1 thru 4 represent the Most Sig- 
nificant Digit (MSD) and Poles 5 thru 8 represent the Least 
Significant Digit (LSD). The BCD weight of each switch pole 


is etched on the PC board just below the switch, 


Assuming that the local teleprinter is geared for 100 WPM 
(74.2 or 75 baud operation), S2 must be programmed for 75 


Baud operation, i.e., S2 set for a BCD number of 50. 


To determine the proper divisor number for a baud rate, use the 


following formulae: 


1) BAUD RATE X 16 = CLOCK FREQUENCY (HZ). 
2) 60, OOO/CLOCK FREQUENCY = DIVISOR, 
Example: 75 Baud K 16 = 1200 Ha, 60,000 = 50, 
1200 


Therefore, if S2 is programmed with a divisor (BCD number) 50, 


the frequency dividers of Clock 2 will divide the 60.000 kHz 
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oscillator signal down to 1200 Hz, and the UART will output 


the regenerated signal at 75 Bauds. 


BILATERAL STEERING CIRCUIT 


When used in the Half-Duplex mode, the two clocks are inverted 
when the terminal unit is switched between Receive and Send, 
which permits effective Speed Conversion of both incoming and 
outgoing signals. If the UART is up-converting in Receive, it 


will be down-converting in Send. 


This switching of Input and Output ports of the UART and the 
automatic. inversion of the two clocks is accomplished by the 
Bilateral Steering Circuit, which consists of 23, 24, Z5 and 


26, 


UART PROGRAMMING 


The UART may be programmed for various code levels and functions. 


Assuming that the MPC-1000CR is to be used for Radio TTY commun- 
ications with the 5 level Baudot (Murray) code, program the UART 


via the 8-pole DIP switch at S3: 


SWITCH POLE FUNCTION MODE SWITCH POSITION 
8 EPS ZERO LEFT 
7 SBR NO LEFT 
6 NBL ZERO LEFT 
5 NB2 ZERO LEFT 
4 TSB ONE LEFT 
3 ASBS OFF RIGHT 
2 PARITY NO LEFT 
1 FSK EIA LEFT 


CR/T = 6 


If other coding is desired, the UART may be re-programmed per 


the coding charts on the TSR-200D Schematic Print 75164, 


UART OPTIONS 


STOP BIT RECUIRED (SBR): Normally it is best to leave this 
function in the NO position. There is no reason to force the 
UART to dump a good character just because the Stop Bit was 

not detected on the incoming signal. Since all languages are 
highly redundant in structure, it is always Bereee to print a 
character, even if it is wrong. The precise Stop Bit generated 
at the end of each regenerated character will prevent the local 


teleprinter from losing signal sychronization. 


TOTAL STOP BITS (TSB): The UART offers the option of attaching 
a 1.0 or 1,5 Character Unit stop bit to the end of the regener-~- 
ated character. Selecting a 1.0 CU stop bit guarantees no 
character over-runs with Baudot teleprinters operating with 


7.0, 7,42 and 7.5 CU coding. 


PARITY & EPS: Baudot Coding does not require Parity, so Pole 2 
of the UART Program Switch should be set to NO (LEFT). With 
Parity set to NO, ESP has no function, so Pole 8 can be left in 


either position, 


AUTOMATIC STOP BIT SELECT (ASBS): With TSB (above)set for a 


1.0 CU, and ASBS set to ON, the TSR-200D will Receive with a 


single stop bit added to each character (1.0 CU), but will 


TRANSMIT with a 1.5 CU Stop Bit on the end of each character. 
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TEST POINTS 


Seven Test Points have been provided on the TSR-200D assembly 


to assist in rapid signal tracing and trouble shooting: 


TP-1: CRYSTAL OSCTLIATOR OUTPUT 
The oscillator circuit is comprised of a Statek quartz 
crystal, sealed in a gold-plated TO-5 type can and a 
CMOS 14007 DIP package, It is not unusual for this 
type of oscillator to take up to four seconds to start 
oscillating after initial turn-on. The nominal fre- 


quency of this crystal is 60.000 KHz +0,05%, 


TP-2: CLOCK 1 OUTPUT 
The frequency at TP-2 is the 60 KHz clock divided by 
the Signal Speed Select dividers (Z7 and Z8). If the 
Signal Speed switch (S1} is set for a division of 82 
(45.45 Baud), the output frequency will be 60,000/82 = 


732 Hz. 


TP-3: CLOCK 2 OUTPUT 
The frequency at TP-3 is the 60 KHz clock divided by 
the Loop Speed Select dividers (Z9 and Z10). If the 
Loop Speed Switch (S2) is set for a division of 50 
(74.2/75 Baud), the output frequency will be 


60,000/50 = 1200 Hz. 


TP-4: UART INPUT CLOCK 
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The frequency at TP-4 is the Input Clock to the UART 
at the output of the bilateral steering section, [In 


Receive, it is Clock 1 and in Transmit, it is Clock 2. 


TP-5: UART OUTPUT CLOCK 
The frequency at TP-5 is the Output Clock to the UART 
at the output of the bilateral steering section. In 


Receive, it is Clock 2 and in Transmit, it is Clock l. 


TP-6: UART DATA INPUT 
This test point is the same as Pin 20 on the UART, 
which is the DATA INPUT port. In Receive, it con- 
tains the unregenerated signal from Q6 (loop driver) 
in the MPC, and in Transmit, it contains the unre- 
generated signal as originated at the local tele- 


printer, TD, etc, 


TP-7: UART DATA OUTPUT 
This test point is the same as Pin 25 on the UART, 
which is the DATA OUTPUT port. In Receive, it con- 
tains the regenerated (and possibly speed-converted) 
data signal that is routed to the high level keyers, 
In Transmit, it contains the regenerated signal as 


generated by the local teleprinter. 
TEMPEST MAIN BOARD 


When the MPC~-1000T is configured as an MPC-1LOOOCR/T (II) with 
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a TSR-200D assembly, the main board is slightly modified at 


the time of production, 


These modifications consist of: 


1) 


2) 


3) 


4) 


5) 


Removing the white/brown wire between E-Point @@ and 


the Standby section of front panel switch S7. 


Removal of jumper between points’ B and C in middle-center 


of the main board, 


Removal of the blue wire between the E-56 (mainboard) 


and E-56 on the BBP-100 Binary Bit Processor board, 


Installation of two jumper wires on the main board of 


the MPC-~lLOOOCR/T. 


Installation of a power/logic cable that interconnects 


the TSR-200D Regeneration Assembly with the mainboard. 


MPC-~1LOOOCR/T MAINBOARD JUMPERS 


1) 


2) 


3) 


4) 


Remove the buss-bar jumper between B and C (See item 


number 2 above). 


Remove the white/Brown wire between the Standby switch 


(S7) and E-Point @@. 


Install a six inch brown/white wire between the Standby 


switch (S7) and Point Cc. 


Install a green wire between E-Point E35 on the main 


CR/T — 10 


board and the center lug of the front panel REGEN ON-OFF 


switch, 
5) Install a TSR-200D Power/Logic cable, P/N CA9130. 
TSR-200D POWER/LOGIC CABLE INSTALLATION 
Install the CA9130 cable to the following mainboard locations: 


1) Brown wire to the lower lug of the front panel REGEN 


ON-OFF switch, 


2) Red wire to E-Point R46 in left front corner of main- 


board, This is system ground, 


3) Orange wire: Cut off. Do not use. 


4) Yellow wire to the @@ E-Point in the right front corner 
of the mainboard. Two 9M points are available and either 


is acceptable. 
5) Green wire: Cut off, Do not use, 


6) Biue wire is connected to the anode of the CR54 location 
in the right front of the mainboard. Diode CR54 is not 
installed on the board. When making this connection be 
sure to select the anode location, which is to the far 


right of the diode location, 


7) Violet wire is installed on the mainboard at a location 


just to the left of the center line of the mainboard. 
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8) 


9) 


10) 


11) 


12) 


13) 


14) 


This location is the upper right~most location of a 
three-hole pattern that is located just to the right of 
a transistor (Q5) location. This location can be easily 
identified in that it has a trace that runs to the right 
to a feed~thru hole just to the left of an empty trans- 


istor location at 7. 

Gray wire: Cut off, Do not use, 
White wire: Cut off. Do not use, 
Black wire: Cut off. Do not use, 


White/brown wire is installed in the -V location just 
to the right of op-amp location Z19 in left front part 


of mainboard. This is the -15 volt regulated line. 


White/red wire is installed in the +V location just 
right of op-amp location Z19 in the left front part 


of mainboard. This is the +15 volt regulated line, 
White/orange wire: Cut off. Do not use. 


White/yellow wire: Cut off. Do not use. 


MATNBOARD TO BBP-100 CONNECTION 


Connect a violet wire between the upper lug of the front panel 


REGEN ON-OFF switch and TP17 on the BBP-100 Binary Bit Processor 


board, 


This location (TP17) is located in the right-front of 
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the BBP board and just to the left of Op-amp 71. This location 
(TP17) is the same as E56 on the BBP board, but is more conven- 


iently located for this installation, 


OPERATION 


The TSR-200D Regeneration Assembly is a Half-Duplex device. 
When operated in Half-Duplex mode, both incoming and outgoing 
signals are regenerated (and speed converted if necessary), de- 
pending on the location of the front panel REC-SEND switch S7. 
(NOTE: On the MPC-1LOOOT, S7 is designated as ON-STANDBY. On 
the MPC-1000CR/T (II), $7 is designated as RECEIVE-SEND, infer- 


ring the Half-Duplex role of the TSR-200D assembly, ) 


When operating in Full-Duplex, switch S7 is normally left in 
the REC (Receive) position and the AFSK tone keyer in the 
MPC-1000CR/T (II) is driven directly by the MIL STD 188C Polar 
Input at the rear panel. In Full-Duplex operation, the polar 


input signals are not regenerated or speed converted by the 
TSR-200D. 


In Half-Duplex, with the S7 switch in SEND, the polar input 
signals are regenerated and speed converted thru the TSR-200D 


assembly. 
OTHER VARIATIONS 


The Mark and Space VFO potentiometers (R145A and R147A) have 


been replaced with 2500 ohm units (which replace the 2000 ohm 
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units in the MPC-1000T), and permit the MPC-1000CR/T to tune 


input frequencies from 1000 Hz to 3000 Hz, 


The front panel calibration markings of the Mark and Space VFOs 


have been changed to reflect this expanded range of input tones. 


All other specifications of the MPC-1OOOT apply to the 


MPC-1LOOOCR/T Mark II RTTY Terminal Unit. 


CAUTION - HIGH VOLTAGE 


The EMI-RFI filter in the MPC-1000T and MPC-1LOOOCR/T "charges" 
in normal operation and can provide a stored voltage when the 
unit is turned off and the power cord is disconnected, When 
servicing the Tempest Series terminal units, it is a good idea 
to alleviate this shock hazard by discharging both sides of the 
EMI-RFI filter to ground at the filter outputs A and C., Point 


B is chassis ground. 


DATA OUTPUT INFORMATION 


The MPC-1000T TEMPEST terminal unit provides simultaneous 


MIL STD 188C and EIA RS232C FSK outputs. 


The MPC~1lOOOCR/T (II) TEMPEST terminal unit provides simultaneous 


MIL and EIA outputs ONLY when operated in the REGEN OFF mode, 


Pole 1 of the UART Program Switch (S3) on the TSR-200D Assembly 


establishes the regenerating mode of the terminal unit. 


When Pole 1 is set for MIL, the MIL FSK output is regenerated 
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if the front panel REGEN ON-OFF switch is in the ON position, 
The selected Signal Sense is automatically maintained when the 


REGEN switch is moved between ON and OFF, 


For regenerated EIA operation, Pole 1 must be set to the EIA 
position and Signal Sense must be manually reversed by the 
front panel NORMAL-REVERSE switch when switching between REGEN 


ON and REGEN OFF, 


In other words, REGENERATED MIL and EIA FSK outputs are not 
available simultaneously and are dependent upon the setting 


of Pole 1 of the UVART Program Switch (S3) on the TSR~200D 


Regeneration assembly, 
EXTERNAL TUNING INDICATOR 


The output of the buffer amplifiers (Z13 and 221) on the main- 
board is available at the rear panel connectors J9 and J10, and 
may be used to drive either an external dual-trace oscilloscope 
for signal analysis, or an external/remote tuning display. These 
output lines are isolated by 100K resistors (R37 and R62) on the 
mainboard, which provide a good degree of voltage isolation be- 


tween the external device and the terminal unit, 
DUAL DIVERSITY OPERATION 


Two or more MPC-1000CR/T (II) Terminal Units may be intercon- 
nected for dual diversity operation by jumpering the External 


Diversity connectors (J1ll-Space and J12-Mark) together, MARK to 
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MARK, and SPACE to SPACE, 


All Diversity combining is accomplished within the interconnected 


terminal units and an external diversity combiner is not required. 


pes 


When operating in the Diversity mode, the interconnected termina 
units are operated with their Mode switches in the MS position. 
Switching any terminal unit to the DIV OFF cosition, disconnects 
the diversity cables of that terminal unit, permitting it to be 


operated independently of the other(s). 
STORAGE 


As shipped by Dovetron, the MPC-1OOOCR/T (II) is sealed within 
a plastic bag and supported within the shipping container by 
shock-absorbing plastic end caps. The detachable power cable 
is also sealed within this plastic bag. Both the connector on 
the power cable and on the rear vanel of the terminal unit are 
protected by separate plastic caps, The Instruction manual and 
prints are sealed in a separate plastic bag, and then enclosed 
in a large heavy duty oaper envelope to protect the plastic bag 
from tears and abrasion, Storage in this manner will protect 
the terminal unit from deterioration for periods as long as 


five vears, 


If the plastic bags have been opened, they can be resealed with 


a bag sealer or taped tightly closed, 


RESHIPMENT 


The shipping carton for the MPC-1O0OOCR/T (II) has been carefully 
designed to protect the terminal unit and its accessories from 
damage during shipment. This carton and its associated packing 


materials should be used to reship the terminal unit. 


If the original shipping carton is not available, be sure to 
carefully pack each unit SEPARATELY, using suitable cushioning 
material where necessary. Very special attention should be 
given to providing enough packing material around controls, 
connectors, and other protrusions from the terminal unit. 

Rigid cardboard should be placed at the corners of the equipment 


to protect against denting and bending. 


When returning a unit for repair, ship via either AIR PARCEL 
POST or UPS BLUE (AIR) to: 

DOVETRON, INC, 

627 Fremont Avenue 


South Pasadena, CA 91030 
U.S.A. 
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PARTS LIST ADDENDUM 


MPC-1LOOOCR/T MARK TI 


Added to Mainboard: 


1 each 


Cable, Power/Logic 


Added to Front Panel: 


1 each 


1 each 


1 each 


1 each 


Switch, Speed 
Knob, Small 
Cable, Speed, Short 


Switch, Toggle, DPDT 


Added to Rear Panel: 


4 each 

1 21 

2 €3,C4 
3. C7 

4 Cl 


5 €2,5,6,8,9 


6 CR2-7,8,9, 


11,12,13 
7 CR1,10 
8 Ql 
9 R35,54 


10 R30, 33, 44, 
48, 56 


Connectors, BNC (J9-J12) 


CA9130 


5P9958 


$1647 


CA9131-01 


MTA-206N 


31-221 


TSR-200D Signal Regeneration Assembly 
(Dovetron P/N 75171-2) 


P, C., Board, TSR-200D 
Capacitor, 5 Pfd 
Capacitor, .001 Mfd 
Capacitor, 0.01 Mfd 
Capacitor, 10 Mfd, 35Vdc 


Diode, Silicon, Power 


Diode, Zener, 5,1V 
Transistor, NPN, Sil 
Resistor, 1/4w, 5% C.F. 


Resistor, 1/4w, 5% C.F. 
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75172-2 


CMO06 


Ceramic 


Ceramic 


Tantalum 


1N4007 


IN751A 
2N2219A 
12 ohms 


100K 


Circuit Assy 


C.T.S. 
Kurz-Kasch 
Circuit Assy 


Alco 


Amphenol 


Dovetron 
Elmenco 
Dilectron 
Dilectron 
I,T.T. 


Motorola 


Motorola 
Motorola 
R-Ohm 


R-Ohm 


13 


14 


15 


16 


17 


i8 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


R43 

R36 
R1-16, 20, 
28, 31, 32, 
34, 39, 40, 
41,45-47, 
49, 50 
R21 

R18 

R19 

R17 
R22-26 
Z211 
Z3-6,12 
27-10 

21 

Z2 

$4,S5 
$2,583 

Yl 

R53 

R51 


213 


Resistor, 1/4wW, 5% C.F. 
Resistor, 1/4W, 5% C.F. 


Resistor, 1/4W, 5% C.F. 


Resistor, 1/4W, 5% C.F. 
Resistor, 1/4wW, 5% C.F. 
Resistor, 1/4W, 5% C.F. 
Resistor, 1/4wW, 5% C.F. 


Resistor, 1/4W, 5% C.F. 


I.C., CMOS 
I.C., CMOS 
I.C., CMOS 
T.C,, CMOS 


I.C., UART, CMOS 

Switch, P.Cc. DPDT 

Switch, SPST, DIP 

Crystal, 60. Q000KHzZ 

Pot, P.C. Horizontal, 250K 
Pot, P.C. Horizontal, 5MEG 


I.C,,Op-Amp, 8 pin,minidip 
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2K 
4.7K 


10K 


150K 
330K 
470K 
22Meg 
9102 
14000 
14011 
14522 
CD4007AE 
IM6402 
C56206L2 
SL1008 
SX-1V60KHz2 
3355U-1 
3355U-1 


yWAT41 


R-Ohm 
R~Ohm 


R-Ohm 


R-Ohm 
R-Ohm 
R-Ohm 
R-Ohm 
R~-Ohm 
Motorola 
R.C.A, 
Motorola 
R.C.A, 
Intersil 
Switchcraft 
Cont. Sw. 
Statek 
Bourns 
Bourns 
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